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"THE PREFACE. 


Wo Ecauſe The Raiſime of Water 
El beigher then the Spring (after 
WE the way principally inten- 

2 ded inthis work )ſeems tobe 
=—< oppoſite to the common re- | 
ceived es of all times,I have thought 


it. not anly fafficient tolteach the Con« 
ſtru&tion of the Engin proper thereto, but 
alſo (for more ample fatisfaction) to pre- ' 


ned n Joan to precede, in 
ns les onely to make you un» 


d the Fe of that Motion, by the 


thereof;- that ſo the way may be | 
aoceflibleto the other Phnewmatike 


hore 

Inventions; viz. Engins moving bythe force 
if Air. Tocame to which; it mult firſt be | 
c0 hat all the Elements whether | 


ſimple or mixt, have two principal moti- 
ons, viz. Natural and Accidental, 


The Natural motion is that whereby cach 
7 re (carchcth and draweth it (elf to- 
| the place alligned. thereto by the 


PivineProvidencein the Creation, - . - 
The ec Accidental motion is that whichis 


moved by any outward Force, differgat 


from the rſt:Now although diyers things 


Teerr To Move COmErary' ro their order, 


d B without 
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THE PREFACE. 


if Ecauſe The Ra ifine of Water 
» beaehber then the Spring (after 
E the way principally inten- 
kg ded in this work)ſcems tobe 
#4 oppoſite tothe common re- 
Opinion of all times,[ have thought 
{ufticient. to-tcach the Con« 
ff the Engin proper thereto, but 
alſo fn more ample fatisfaction) to pre- 
miſe certain Propoſitions to precede, in 
We of Principles; onely to make you un- 
d the Effect of that Motion, by the 
:thereof;- that ſo the way may be 
more (3s other Phnenmatike 
yentions;viz. ngims moving byzhe force 
if Air.) To come to which, it Duſk firſt be 
C0 d that all the Elements whether 
ſimple or mixt, have two principal moti- | 
ons, ©/z. Natural and eo Accidental, 
. The Natural motion is that whereby cach 
; Arie {carchcth and draweth it (elf to- 
x the place alligned. thereto by the 
Divine Providence in the Creation. -  -- 
© "ThecAccidental motion is that which is 
moved by any outward Force, differcnt 
from the Firſt:Now although divers things 
Tee to move contrary to their order, 
- B without 
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The Preface. 


without any externalagitation: yet the rea- 
ſon is, that their contrary motion 1scauſed, 
to hinder ſome other greater Accident. As 
for example,It shall beshewn that the //a- 
ter to ; vo Vacuity, mounteth contar- 
ry to the ordinary Courſe thereof; becauſe 
Vacuity is more repugnant to Nature then 
the contrary motion of that Element : as 
shallbe ſeen by the principle exropolitions, 
which ſerve asa foundation of this Inventi- 
on; which are founded upon this erinci- 
ple of Nature, 7 hat there can be no Vacuity 
mn the Etementary Sphear, whereof the 
Earth and Water do ſupply the interiour 
part,and the /ire and cAir (which incom- 
paſs them) the ſuperiour part; and each of 
them are ſaid To be heavy or light, according 
asnaturally they are near or further - from 
the Center 5 But in theſe four it will be 
neceſlary to have a regard as well to cer- 
tain things whereof the cAir and Hater 
arecapable,as tothole wherein they cannot 
ſuffer Accident : as the /Yater which al- 
though it may be extended by the inter- 
mixture of cAir, or atenuated and conver- 
ted into Air by the means of Heat,which 
reſolves it ; yet nevertheleſs it cannot be 
preſt, that is to ſay,that acertain quantity 
of 


The Preface. 


of Hater cannot be forced by compreiſion 
to be contained in leſs ſpace then its Nazu- 
ral extenſion: and the Air on the contrary 
may be reſtrained and put up, being preſt; 
or rarified and extended, being moved be- 
yond the other accidents whereof it is 


capable. Theſe things $hall hereafter 
be Demonſtrated by Propoſitions founded 
upon Experience; which I have thought 
to be more convenient for this pur- 
poſe then to involve the Reader ina Labi- 
rinth of Geometrical Propoſitions; which 
(although moſt exact)yet are not altogether 
pertinent for Inſtructions in thisSubject. As 
tor example, It weshould build upon this 
Rule of c Archimedes, T hat the Superficies of 
the Water is Spherical (when it is not moved) 
which Superhcies hath for its Centerthat of 
the whole Earth;there will follow a Subje- 
tion that we muſt hold in the Demonſtra- 
tions; ©/z. I hat the Superticies of the /a- 
ter is Circular, which (in the like caſe as is 
that whereof we ſpeak) is eſteemed plain of 
every one; and that, Firſt, Becauſe the diffe- 
rence is undeſcernable: and Secondly, Bc- 
cauſe it cannot make adefectin any Oppe- 
ration whatſoever; (a liberty theretorc 


which is not permitted in the Mathema- 
, RB» ticks. 


ticks.) That therefore, with other 
have moved: me to ont thoſe 
{trations which ſeems to me to be - 
punctual for this purpole. 4 
Note alſo that when I ſpeak of Yater,] 
mean H/ ater, equally heavy, without ma- 
kingany difference, although in caſe of ne- 
cefiity there mult be had aregard theretoz 
cheifly if the difference be ſuch as in the 
Waters of certain Rivers whereof Plinit 
ſpeaketh, wherein nothing will{ank to the 
bottom; as in the Mater of the | Lake 
Alphaltite.and in the Hater of cArethuſe 
which runs towards .J7raz#f; and that be- 
tauſe of their extream weight, which re- 
turns heavy things to the tap, as Rwick 
$:tver doth the Mettal, which {ink not in 
it (although it be liquid) becauſe it is more 
weighty.And in this we muſt make adiſtinqs 
ction,that Mettals and heavy Solids nk 
in ater according to the hgure they 
have: For Copper, S$ifver, and Gold links 
not in ordinary Hater,it it be beaten out in 
plates or thin leaves:butif it be contracted -» 
into a more (ollid form it inks forthwith 
to the bottom.Buttheſcandthe like things 
I shall treat of in a Commentary upon the 
books of Archimedes, concerning H/ights, 
and 7 hings ſinking in Water, 


9, 
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The Theorie of the Conduct of 


WATER: 


_ > ——_ — CO eee 


PROPOSITION. 1, 
The dire may be preſt but nat the V7/«ter. 


o give an | - propre, there 
'F- hotel velſchs A and B, of one form. 
matter and by which let be 
full of Water, it is certain that in either 
of thole the Water cannot be preft, | 
ſo as the one of theſe velleils may comaine —2 — 
the leaft part that may be more then the 0- ws, 
ther : but when chey ace only. full of Aire, I .. 
ſay that the laid Aire may be preft, and oae | 
of thoſe veſſells may contajne more then | 
the ather: which ſhalbe thus Demonſtrated. 
Let the faid veſleils A and B be made very 
cloſet on all parts, and at the bocrom of the 
vellell B let there be a ſmall hole E, to 
which the ED is faſtened, the other 
end =; bh is faſtened to the upper part | 
of the veſſell C, the which is alſo made very C þ 
clole one ſide, and containing about a 
third . part of the veſlell B, and ro make ___ 
the Water enter therein with force, ic will & 
be neceſſary to faſten the pipe F neer tothe | 
bouom of the veſſcll C, the which ſhall be | 
made as high as may be, that it may give ſo much the more violence to the - 
Water the which encring the ſmall veltell C,ſhall make the Aire that is there- 
in toalcend into the veilell B rhe which (hall cootaine more fire then Ab 
the quantity which was ia C, and fo the fire ſhall be 2 the laid vel- 
(dl B, the which may be ſeen if you make a ſmall hole inthe ſaid veſſel], 
by the which the laid Aire ſhall come forth with violence. Bur if you 
C P1Crce 


2 The Theoric of the Condud! of ater. 

pierce the veſlcl] A there will not bee the (ame becaule inc the Aire 
preft, for 
proot as B, it were impolible that 
the ſaid veſſell ſhould be filled with water, but chat the Aire ſhall often 
break forth, and that becauſe B is not capable to contain fomuch 4s 
therefore let it be held that the Aire may be preſt in a cole veſlell co a 
certain degree. There is ancther way to force the water with violence 
into the (mall veſſell, by che means of a Seringe,as in the ſecond Figure. 


(OI ET EE.2 


PROP. 3 o 
The water cannot enter into a veſſel, but there muſt come farth as mach dire, 
except the water be ſent in by force. 


O Demonſtrate this Jet there be a veſlel| 

as A, and lct the pipe X be faſtacd in 

the cover , ſo that ic may neer 
touch the bottom of the (aid veſlell; and let 
the ſmall veſſcll D be faftened to that end of 
the pipe which is withourtthe vellell: Then 
if you poure water into the (aid veſſell A un. 
ll i comes to be of the height V which is 
the end- of the pipe, and then the Aire being 
ſhut in in the veſſell A, hinders che water 
which is in D from catriag into the veſſell A. 
Buritis ro benotcd in this that if the wa- 
ter be forced into the veſlell A with violence, 
iemay b ec filled to a third part or thereabours, 
-and the ſaid violence is cauled if che pipe X 
be made very long, or if you force the water in with a Seringe,as hath been 
ſaid; and as may be ſeen in the ſecond figure. 
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A Corollatie, Pzor. 


the on that if « "T | 
y./"1 57/09 axon 4 veſſell be full of wat &r it canmae be empeied jo 


A Sletthe veſſell or Vial D be which 

let be full of water and let it be reverſed, ſo as the 
mouth or neck may touch the water, which ſhall be 
ſer under itin a veſſcll;it is certain that although the 
mouth of the ſaid Viall be downwards, no water 
ſhall run out, becauſe the Awe cannot enter to ſupply 
the place of the water that ſhould run our. 
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Pao PF. 4 
Therecan be no V4Cuarys 


His is that which hath 
bern laid 1a the Pref «ce:che 


hone! whero! may oe ga 
thered the 'or warn Fu « 
rm, and divers ocher IS e—— 
de is one: If you have 
i mhenefchecnd 
per is 16 £ 7%. agen 7 xt ng 
ther end D be open, tothe end 
that the Peſtie A may be pur there- 
is, which ſhall Pg like to thole 
which are uſed for and 
Forcers of water,and that the (aid 
end A, well inviconed with lea» 
on the end chac Ng Water 
IK may Got run to B,rhen if A be raiſed to the point F, the wa- 
hs X which is levell wich che pain © ſhall alcend to Bo (upply ſo much 
place as lo berwern Aong FySMe wanr afends higher hon ths levellihet 
DRE AIRS 
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PEXOP, x 
I the Aire be pref ima we ny rea paſſage by 
fond pipe, the [xd water all come forth with wolence 


Tf the Ave bepe in the vel: 
ſell X, (let it be by means of A 
aro pay wh 

that then when the water hath 7 


|= 5 eng wg wy 

= 
carne rom an open 
ſell, as B, 


Cv 


4 The Theorie of the Condutt of I ater. 
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Pxor, 6. 

If the water Deſcends with violence mito two | veſ#els, there ſhall inter more water 
into that veſsell where the water _—_— rom the higheſt place, and the Aure (bail 
be more prejt therein, and there ſhall be the ſame rate or progertion betwern the 
tity of water cantained in thoſe veſ1ells as there is between the beights from oh 
the Water bath deſcended. | 


Er there be-rwo veſlells B and C, to 

whichthe Warcr deſcends with vio- 

lence by chepipes M and N,the longeſt 
of which 1s N, From whence it follows that 
there eaters more Water in the vellcll C 
then in B, and there is the ſame rate of the 
Water D tothe Water ©, as there is of the 
lengrh of the pips N, to the length of the 
pipe M. And italſo followes from hence, 
that in the vellell C, where there is more 
Water, the Air ſhall be more prelt then in 
B, and the effeft; chereat may be ſee by! || | 
the ſmall pipes P and X, of the whichtwo| || | 
P. caſts the water higneſty becaule the” Av | | — 
T3 more preſt in the vellcil C then in ce vellell 8. in the fame manner 21 be- 
fore wee may proportion the Aire of the rwo veſſe!ls to the heights of the 
_ ſpringing forth by che {ml pipes P and X, the which ought to be e- 
quall. 


—_— 0 _—_ % ——_ Fn FRY En _Y 
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PrxOP. 5, ' 
All beavie things whatſorver weigh mare in the Air then in the VVatey. 


L:hough that every heavie body hath a! waies in irs ſelf its 
weight, yet nevertheleſle they are alſo confidered dive ly acconding os 
the place where they are placed, as it 1s certa'n that wood weighs no- 

thing in the water, becauſe it doth not del end rowards the center of the Earth 

which 15 proper to all heavie things; Bur ut n be in the Ave, it falls towards 
its center with weight : wherefore wee may lay that it weighs morein the 

Air then inthe Water : and ſo wre may ſay of all Bodies, the y are 

heavier then the Water, for alchough they fall towards their center of gravity 

in the Water, yetit is not with ſuch (wiftneſs. It is not neceſſary to ſhew here 
by what quantity the ſaid heavinels is more weighty in the fire then in the 

Water; ſending the Curious to the Books of Archoneder, concerning things 

falling in the Water: where ic 15 demonſtrated that heavy things weigh more 

inthe Hire then in the Water by the quardfity-of Water, which is equal! tothery, 
A Caralariy 


The Theoric of the Condutt of Hs ter. 5 


A Corollarie. 

It is bere © be Obſerved that Waters are of diverſe weights, and they ſoy that wn 
the Tirraerus of Cara i Spain, thery be two ſantaunes, mn the ene of which divers 
thengs beung pad fink 2 the bucton, the which beway put »n the ocher, float at top. They r\- 
pert the ſame of the Lake of Sodome, and of the fawntame of Arethus. The 
wh, & comes ts paſſe by reaſon of the werghe of the Water *: and from bence wee 
my 4 ay that one and the ſame thorg were mare in loghter Water, then in heavier 
VV ae 
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Paoy. L£. 


Water werghe upon that which ſuſtaneth it, according to its height, 


| es gran Oh , becauſe that divers deceive themſelves 
” lubyc, have thought to raiſe Water, not conſidering 
weight, when it comes to be raiſed very high. That which is the 
to be underſtood by this Propoicion, is that the 
ſucker C, being at the end of the pipe M, to ſuſtain 
the Water which is within the lard pipe, that the 
Water weights upon it accor as the hei 
thereof ſhall be in the pipe. As ler us ſappolie 
the Water be in the pipe as high a3 D, and that it 
_ 10 pounds, if we fill the (aid pipe to E, 
is as much again, it {hill weigh 40 pound, 
and if we double it againe, « (hall wergh 80 pound: 
And «cording to the greater or lefler of the 
Water within the pipe M, the ſucker C ſhall be 
harder or cakier to lift upy which is that which 
to be confdered, when the wacer is to b. 
very high: tothe incent to propormen the 
rev 3/7 lnopeyh rn : fo as the Wa 
ter that is in ther may not be too heavie for the 
moving force. It is alſo to be Obſerved that in Ciſterns the force of the 
Water ought not to be tak en from the bottoms where che pipe is ſouldered, 
but from the { of the VVater which is in ther: as may be ſcen in 
the Cifterns A and B: wherein the VVater that is in B hath more force, be- 


cauſe it is higher then A, although the pipes are of equall thicknetles and 


| 


— — 


PrOF. 9. 
The VF ater naturally aſcends ts the levell of the place from whence it did deſcend. 


His proportion is very intellegible, and is as much as to ſay thar if 

there be a Spring as Bhe VVater whereof encers into the Receiver C. 

and if there be a pipe as D deſcending righe down or obliquely, 1c 
D VV act 


% 


6 The Theorie of the Condutt of Water. 


VVater ſhall aſcend therein to E, 
which is the levell or height above 
of the veſſell C:and if the (aid veſſell 
be nor full bur to the point F, the 
Water | EIPTIWAS. $6 
pe D, bur to the , the 
Il of the ſaid point F 

and alchough the pipe comeing & 
from the veſſell C, be De nr | 

high, it the end of the piper which the Water paſſeth be ſmall and 
the pipe great, it ſhall aſcend tors levell ; but as the ends of the 
pipes through which the ſaid Water paſſcrh are othe Water is defi. 
cient in its height, This may be ſeen in the figure che imall pipes X Z P. 


PxOFP. 10. 


Of the crooked Pipe,hy which the VV ater is darwn forth. 


HEEL. places, and hath been treated of by 
Hero of Alexandria. . But it muſt not be here omutzed, becaule it fall- 
eth ſeyerall times in uſe for our ſubje&, and alſo to uaderftand the 
reaſon thereof : this pipe then is called by divers a Syphon: and hath chat 
end which is withour the veſlell longer then the other, 
And if the Air be drawn forth which is withia the 
ſaid pipe when it begins to run, it ſhall not ceaſe uncill 
it have emptied the vellel| as high as the ocher end 
And that which in effe& may ſeem ſt-ange of the 
Syphon, is, that the Water riſcth then the top 
of the veſſel by the ſaid pipe: the realon whereof ſhall 
be given thus, Let the veſſell be B, andthe 

CY X. And let the top thereof be V and theend V X 
longer then V C, then when the Air which is in it, is 

drawn forth by the end M, the Water of the veſſell B 

enters therein to fill che place, Now it being full the Water contained from 
V to X being more heavie then that from V to C, makes ic run towards M. 
And as that Water cannot run forth of the pipe,unleſs there enters ſome- 
thing therein to fall the place, and the Air cannot enter the water by 
place of the veſſel! B, che Water ſhall aſcend untill it comes to empry it 


M 


co the height of C, and then the Air entring therein the courſe of the water 
{hall ceale. 


Pzor. 
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PROP, 1, 

Of anther kad of Syphon: and ew the Air may be drawn forth by the means of 

exther veſſell. 
Here may be made divers kinds of Syphons, bur behold here one 
which ſeemes to be moſt different : which nevertheleſs upon 
the ſame reaſon with the former. mr wacky any and ler the pipe 
D C be fouldered to the bowtom paſſing ie : Then let one end of 
the pipe AX Z be put abour it, D Ethe tad Xete be cloled and ſouldered 
ſo as the water may nor enter bur by A Z, but A Z muſt nor touch he 
bonom : therefore the pipe A X Z ſhall be .@ 
faſtened to the pi ewo [mall ten. 
a—_—_—__—_— « muſt be obſerved that 
Axz ought to be made of 
Ard ne's that the Water contained 
berween it and the pipe D may be equall 
to the water which 1y 1a D, che which be-+ 


— 


be made a veſicl! as 


parts, and « (hill 
have one end Fto joyn with D, the which veſſell fill with Water, and joyn 
F and D without caking Ar, then if yourure the cock R the War 


that runs forth from the v UP (hull drave the dv of the Syphon, And 


PxoyP. 1. 
The VVater rw to if the end by which the Water of the 
ſaid Axghen ofcrnts doch exly enach the Taper ficies of the water of the ſel. 


Ecauſe that in the 
Water runs not 
the end then at 
- Dn rag. ar ye Fo "AG 
(6 yas p'p< 
— CES ler it be 


what it will, y po 4 flow apo he War 

4 hail defdert pipe A C 

ro at 4 nents 

of the Water, it is certain that the end C (hall 

rag equally y, which is ace ſo in other Syphons, 
run alwaics [witter at the bev1nning __ 

then at the end. D 2 + Proe- n;, 


8 The Theorie of the Condud of Water. 


PROP, 1, 
The farther that the moving force Rs the center of mation, the mare 


force «t 


he force moved with the wheel X O is underſtood by a Tree or Axis 
marked with D A M. 

The force moving is repreſented by the three wheels marked with 

BF, CVand 8, the which are of ſeveral magni that is to ſay B F of 

ewo feet in diameter, C V of 4 feet, and the largeſt of 8 feer. 1 lay that if each 

of theſe wheeles is turned alone and by it ſelf, by an equall orthe ſame force, 

(Let it be by Water or counterpois) that the ſame weight or force pur to 

the wheel marked 8,ſhall make the tree and wheel X O move » times 

as as if the ſame weight or force were put to the wheel C V: 


— _ 
—— 


| C 
. T\L4 
\ | 


(ſo it ſhall doe berween CV and B F) and that becauſe the circurnference 
of the wheel marked 8, is further diſtant from the center of the tree then the 
wheel C V and C V farther diſtantthen B F, therefore it ſhall be concluded 
that the more the moving force is diſtant from the center of motion, ſo much 


the more force it ſhall have. 

From hence doth reſult the force of the Leaver the which hath more force 
when it is handled at the fartheſt diſtance from the burthen. 

And on this likewiſe depends the reaſon of the tree of the Soew preſe 
which is aa Engin of great force, 


PROF, 14, 
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PraOP. 14. 

If © Wheel be turned by divers Pinians $9 whoſe Axis any weight be faſtened, the leſſer 
Pins on ſhall be capable ty move the greater werght:but it ſhall not tw the Wheele ſo 
faſt: and there ſhell be ſuch rate or propertion of the quantitie of one weight to the 0- 
ther, as is the difference of nunbers of the T eeth of the ſaid Pinions: and the tomes 
of raiſing the werghts ſhall have alſo the ſame proportion the one to the other, 


Er the toothed Wheele be Aghe number of Teeth whereof let be 100. 
if this Wheel be led with divers Pinions, and the fame force moves 
them, that Pinion ſhall give the moſt force tothe Wheel to raiſe any 

weight whole avenber of werts is che leaſt : Bur the 1faid Wheel ſhall curn 
ſlower as hath been laid, And herein behold the Example, If the Wheel 
A be turned by the Pinion C of 10. Teeth, and be capable to raiſe a 
weight of 200. and inftead of the Pinion of 10, teeth, it be turned by a Pi- 
nian of 5. then it the force to raiſe 400. But as the weight is double 
in gravitie to the firſt ſo allo it ſhall be as long again a raiſing up, becauſe 
the Pinion being 10. and the Wheele 100. the Pinion ought not to be 
turned above 10. times to make a whole turn or revolution - Wheel: 
But if the Pinion be 5.it muſt make 20. curns before the Wheel makes one, 


A 


OD 


bectoſe che iiitmmber 5; 6 Hizined 16 times in 100, And ſo as the Pinion 
C is donble rothe Pigion F, the weight raiſed by F, ſhall be double to the 
weight raiſed by C, And the time of the raiſing, it ſhall be alſo double. 


D PRxOB« 
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If two Wheels are equal in Form and Matter, and there be wnequal Weights faſtened to 
their Ax-trees they cannot be moyed by the fame Force im the Jame k 4 


T His Propoſition doth in ſome ſort reſalt from the former, as may be 
ſeen in the Demoſtration. 

 Letthereberwo equal Wheels Dand F, of 96. Teeth, and let 
there be faſtened to the Axis G a weight of 300, and toB, one of 400, and 
let it be ſuppoled that the Pinion T, of eight teeth moves the laid weight by 
the means of the force of one Man. It is certain that if there be put to the 
Wheel F, a Pinion equal to T, that the ſame Man or the lame Force which 
was onely made corurn T, will not ſuffice to turn a Pinion to it in the 
Wheel F, becauſe of the weight V, which is heavier then M : If then 
would movethe Weight V by he ſame force; _—_ put tothe 


F a Pinion which hath bh the weight M hath ts the 
weight V. Now the Pinion | Ng of K.he Punon X muſt be of 6. be- 


cauſe that there is the ſame rate of 8, to 6, as of 400. to 100; and the ſame 
Pinion X of 6, naklelenmereatiodeCrcecdis the weight V ſhall 
be railcd, but not in the ſame Time, becauſe there are made but 12, Turns 
of T, to make one Turh of D, and there muſt be16. Turns of X to make 


one Turn of F. 
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PaOFP., 16. 


If re wnrqual Weights be put to the ends of the Beam of « Ballance, and if they be 
banged on 4 prin Which divides the Beam into t po parts having the ſame rate the one 
tr 7 Fra) s have in heavineſs Thoſe werght alt 


hough un. 
| ar” rally equal ballance if eb INS longeſt part of 
re LED! 


be D and E,and let D be is» pound weight 
and E 6, wa Cyan Ae, fp 
AB even coke pr C Bye: 


rey 
ar rrp kr af waar, 
weights are heavie in proportion accor- 
ding to their diltance from the point 
on which the Beam of the ballance is 
hanged. 

ow if che Beam of the ballance be 
divided into 7 parts there ſhall be 5. parcs on the one fide of the Center, and 
2. on the ocher, which are in the ſame tion as the W 15. and 6; 
CO CSOCS is of 5. And if the of the 
W D and E, were greater ” li hakbods ual Bal- 
lanceyjf the Beam be hanged > ups which divides it as is before (aid: 
You may fee other [or in pri Figures following Þ, which differ 


from this | 
A Corollarie. 


a n—_ that ewo equal Weights are hot alike heavie if 
at the end ofa Beam which is hanged trom unequal parts: And 
ute oblerved oblerved that although the two fides of the Bean are in equal 


ballance, if chey are of unequal p_—_—_—_— hes ſhall wei Rm_—_ 
As for exam le,It the Beam A hanged inCfou CB —_— 

then A C by a tourth part, and yet ACaiCB bw a adbeionce 

coubthe pm ACis dickaduacke CB, yerif the « equal weights D 


and F, be pur to the ends of the A B, the weight F ſhall weigh a 
fourth part more, which is the difference of BCand A 
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PxOP. ”. 
The manner to ſhut and open the Cocks of the Phnexnatique Engin, by the means of 

Water. 

N the ConſtruRion of the Phneamatiqut Pngin which cauleth Water to 
mount higher then the Spring, There is xequired a Veſſell which aſcends 
and delcends by means of the Waterto _— _ | 

have pu: here certain examples, among which you may chule the con- 
unit ax er yfeprany er p67 Fang pra! pre 

As iu the firſt place, Let there be the Cock A, which is to be turned by 

means of a Veſſel: Firſt there muſt be pur the key K E, which hath ewo 
branches, B and D, which muſt be long or ſhom according as the laid 


— 
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8 * 
Cock is hard oreafic to turn, 25 may be gathered from the x3. Propoſiti- 
on; andthere ſhall be rwo {mal chains or chords at the ends of the rwo 
branches ; at the one of them ſhall be the weight L, at the other the Veſſel 
M, but it is neceflary that the weight L, be heavier then the Veſſel M 
when it is emprtic, but when the ſaid Veſſel M is full, it ought to be heavi- 
er then the weight L, to the intent to make the Cock may turn both waies, 
Now behold the effet of the Veſlel, in which there is a Syphon, 
which ſhall be ſomething lower then the height of the Veſſel; and the ſaid 
Syphon ſhall be larger then the Pipe which gives Water to the Vellel, when 
is emptie the weight L ſhall turn the Cock towards it, but when the Pipe 
H, hath filled M, then the ſaid M weighing more then the weight L, ſhall 
draw back the Cock towards it ſelf, and then the Syphon begining to run 
wr wr, M lighter chen the weight L, and ſo the Cock thall be turned 
ck again. 

Thaw tnvy be alſo made another Veſſel as F, which may be ſo hanged 
upon the handle as it may be moveable upon two Pins, and may over-turn 
and emprie the water when it is fall. And to perform this, the Pins muſt 
not be diametri ice, but more towards one fide then towards the 
other z Now becauſe the [aid Veſlcl being empric ſhould return of it ſelf, 


the 


"is 
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the counter-poiſe E mult be pur to the lighter (ide, to ballance ic equally;this 
being done, if there be a werghe (as hath been ſaid in the aforegoing Pro- 
poliuon) which ſhall be heavier then F, chat Veſlel F ſhall beat the higheſt 
when it is empty, but when it is half full being heavier then D, the ſaid 
Veſſel ſhall deſcend towards F, and being full « ſhall emprie it ſelf cowards 
X : and being emprie it ſhall be again lighter then the Weight, and return 
to its firſt place; where it (hall be cill i be filled again to delcend. 

The icalon of the emprying may be gathered trom the Corelarie of the 16. 


_ —— 
There may be alſo made ano her manner of Veſlcl for the lame ule : as 
you may ice in the Figure SZ X. 


[DICE T_T —_— 
—— —__— Me 


PROP. 18, 
Of the Value or Suſpirals 


T will be alſo neceſſarie for the underſtanding of che following Engin to 

demonſtrate the manaer of the value of Copper which openeth it lelf by 

intervals ; to the incent that if the Air may enter into the Veſlels from 
beneath, and ſhut ir ſelf when the aid Veſſels ate full ; roche end that the 
Water paſs not out by it, The which value ſhall be figured thus, Let HIKL 
be a ſmal box of Lead about one inch and a half in diameter, and 3 inches 
long very wel Soldered, within the ſaid box is the valueGD CE made 
after this manner: G D is a ſmal Pipe of Copper, about ; of an inch; and 
towards the end D there are ewo imal pr 
which hang the congue or value of Copper © 
which falls the hole D,ro ſhut when 
there is need, there is alſo to the box HIKL a 
{mal Pipe X M, the lower part of which is 
fol to the Pipe O C, 

Then to ſee the «ffe&t of the Gaid value ; Let 
us ſuppole that there is two Pipes to the Pi 
C ©O, the oneto empiie ir, tckenll 
it : and let the Pipe X be ſtopped, which is 
that which fils the aid Veſſel, and let B be o- 

z then the Water that comes from the 

efſel draws in the Air by the {mal Pipe D G, 
and lifts up the tongue C and B: Being ſtope ic ſhuts it ſelf and 
when the Water hath filled the Veſſels C O, and H I L, the faid Water 
prefling the value againftthe end C, there ſhall no Water come forth. 
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PrROP. 19. 
Of the Cock with four Vents; 


His Figure following is ſet 
down 4 ſhew ———_— 
| ly the manner of the Cock D, 
whole barrel is pierced in 4 places; 
to the end that the key C turning 
either one way or the other, inthe 
required time , the water 
ſometimes run out by E, and 
ſometimes by F;, and ha For E © 
may run when the hole of the | 
C (hal agree with the one or ” q - 
other of them : It ſhall alſo em 
tic by means of the Vellel Mas the 
Cock H ſhuts, when one ot the 


Pipes 1s opened, and then when " 
the ſaid Pipe ſhurs to make the cher Run, then the Cock ſhall open again 


by means of the counter-pois G L, and the Pullics K, As you ſee it in the 


hgute. 


A Deſcription of the Engin by which part of the Water is raiſed berber then the 
Spring, 

O come to the Couſtruttion of this Engin. Firlt let there be 
made 4, Pipes of Copper, or of thick Lead fufficient to bear the 
ſtrengrh of the Water and Air, and let them be 6. inches 1n Diame- 

ter, and 6. or 7. foot long, marked in the Figure with the leter A, and ler 
the lictle Pipes E be Soldered tothe ends of them at the bottom, lo as the 
Water may be communicated from one to the other: furthermore let there 
be Soldered four ſmal Pipes F, abov: the Pipes A, to the intent that the Air 
be communicaced from the one to the other: allo let four little Pipes mar 
ked with the figure 3 be Soldered, which are thole by which the Water 
aſcends, and - niuſt be Soldered a travers above the great Pipes, and 
the end entring within almoſt to the bottom, Moreover there muſt be 
four other great Pipes made like tothe fiiſt, the which ſhall be pur aſmuch 
lower as you would raile the Water higher then the Spring, and let the 
{mal Pipes D be Soldered in them, tothe end that the dir may enter there 
when the Water enters by the Pipes C, and therefore let ther be Soldered 
above; and let chere be four Pipes at I communicating all the Water to the 
Pipe GH, and let the Cock L be Soldered to the bottom of that Pipe and 
above atthe top let the value K be Soldered, made as is before deicribed 
in the 18th Propoſition: and let the Pipes D and F be made common by 
one Pipe: morcover let the {mal Vell:1S be made,which may have the fides 
abour the height of one toot; and upoathe bottom of it by the bale of the 


Emboiteure let there be Soidered the Cock N, to which Cock tet there be 
the 
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the Pipes O and P, the which Pipe Þ ſhall go almoſt tothe bottom of one 
of the Pipes marked with A, O ſhall be condacted almoſt tothe bot- 
rom of the Pipes C: alſo at the top of the Veſſel $, lerthere bethe {mal Pipe 
V, to give Water to the Veſſel Y, when it is required : which Veſſel Y ſhall 
be of ,havinga imal holeat the borom, Concerning the motion 
whereot iz hath been declared in the f There muſt be al. 
ſo a Counterpoule M,to the intent that w 


Veſlel Y ſhall be 
may draw back by its weight as well the Veſſel as the Cocks, vere, 7 Ao 
+ 
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by means of the {mal chains and Pullies X : There ſhall bealſoar the end 
of the Pipes marked, a Vellel marked 4 to receive the Water which (hall 
be there diſcharged by Intervalls from the (aid Pipes, and to render it by the 
Pipe 7,which runs continually being of ual thickneſs to rwo of the (mul 
Pipes marked 3, the which ſhall raiſe the Water higher then the Spring , as 
high as you will,if chere be place to pur the Pipes C low enough : becaule 
that che further the Pipes A and C are the one from the ocher, the higher 
the Water will riſe, to the Veſlel 4. 

Behold here ſomuch as concerns the Fabrick and Ciſpoſition of the Tipes, 
We come now to the effec. 

Let T be the heighc of the Spring, and letthe water run into the Veſlel S, | 
and ler the Pipe P be open, thep the Veſſcls A ſhall be filled, and when they | 
are full che water ſhall begin to run by the ſmal Pipe V into the Veſſel Y, | 
the which being full (and then bring heavier the weight M) (hall 
deſcend rowards R, and ſhut both the Cock L and the Pipe P, and then 
the Water falling into S ſhall run by the Pipe O into the Pipes C, the Air of 
which Pipes paſſing through the Pipe D into the Pipes F preſſeth the warer 
which is 1n A, and conſtraines it to aſcend by 3.Now when A is empey and 
C full,the Veſſel Y ſhall be alſo made light by means of the ſmal Pipe Z, 
which empties the ſaid Veſſel abgiit the time as C is filled:then the 
fame Veſſel Y aſcends ain in its place, and P opens as it was before to ill 
the Pipes A. And ſo this Engin moves continually by which the water is 
raiſed higher then the Spring,ot the height as is barween the Pipes A, and 
the Pipes C, 

Behold here that which was to be demonſtrated touching this Engin, 
which among all the Phnewnatique Engins, is that which with lels force 
raiſeth quantity of Water : And as concerning other inventions to 
Condutt the Water of Springs or Falling waters, or to Make ther Naviga- 
ble, or to raiſe water out of Kivers by divers waies, in great aboundance 
for the uſe of Towns, Reyall Houſer, or Pallacer, ſhall be demonſtrated in 
that which follows. 


It is here to be noted that the Frame of Timber upon which the Pipes are pat, and the 
Pullies faſtened in the foregoing , are mt there deſcribed : Becauſe 
they would bave bindred the full Sight of all the parts of thu Engen. 


The 
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The Explanation of the P LAT ES 


and FIGURES Fullowing, 


The firſt Plate, Eigure I. Tho raiſe Water by the currant of « River, and the force 
of « Prnp., 

& HIS Engin commonly called a Pump, is called 
= by Var and Hero, the Strfibique Fngin, re- 
he name of the laventor thereok, which 
was St ſibus of Alrxandris, 1 will ſhow three 
waies tv raile Water by chis Engin. The f(t 
ſhall be by the currant of a River (as the Figu-e 
Shews ) where there is a water Wheel, and atcach 
end of the Axrltree of the ſaid Wheel is a handle 
of firong Bras, and f to ſuſtain che force 
and weight of the ſaid Wheel: and if the {1d Wheel be ren teer broad, and 
twelve fect in Diameter, the ſaid handle {h-1] be at leaft four inches (quare, 
and ſhalbe rounded in the middle at the giaces marked with A, and there 
ſhalbe alſo rwo peeces of wo 4 called Levers marked with the letters B and 
C, fied to the arm of the ſaid hand'es, the one of which riſeth, and the 0- 
ther goeth down when the Where! rurns: and the ſaid Levers ſhalbe alſo fir- 
ted to rwo arms or branches marked with D ard E ; the which raileth 
the Buckets and Suckers of the Pumps Alternately, and fo the Water (hall 
be railed to the Veſlel F, And from thence you may conduRt © YO 

concerning the height which it ougheto riſe, 1 am ni- 
_, it mult not be Es hacer feet in bright 
with one a» (hail be caught in the following Probleme: the great 
Pipe G, is the where the Sucker lyes, which fuftains the Water when 
the Buckew or Suckers of the Pumps are not lifted up. The Figure with the 
ordinary pradtice which is had of Pumps, will make naly underſtand 
this And it the currant of the Kiver be ſtrong, and it is required to 
have Rtoce of Water, you may make the Diameter within the Barrells ten 
or twelve inches, and the height eight or nine Foot: And to make 
is well, the Buckets ought to riſe and fall four foors and when they 
are at their greateſt height that they may bave four four of Water above 
them, to the intent that the 4ir may not eicape; for if the Water be nor high 
enough berween the top of the Barrel and the Bucker, the Air will paſs 
thorough the Water by bubbles, and make the Engin ulclefs: and eſpect 
when the Wer is forced to riſe above fifteen or ewency foo, 
mult take heed that that accident do not The 
the Pipes M N O ſhall beabout four inches in Diameter, it the aBrrels be 
twelve: if the (aid Barrels be lels, the ſaid Pipes ſhall be leſs 3n proportion. 

G 
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The Explanation of the Second Figure. Plate Il, Auothtr way ts raije Water by 
means of a fallmg Water. 


T His other manner of —_—_— Water, is done by a falling water, rai- 
ſed ſo as itmay fall upon the Wheel A, to turn 113 and 1a t c 
to raile the Water of the Pump Lanes tran Gobi, cadchs cab 
ſide C takes the ſaid water inthe firſtelevation in the Trough D,and may 
raiſe it from thence 24. or zo. feet high. The aforegoing Figure will 

the manner and way of the nikeg of the wanria die fell hole: und he 
ſecond height is done after the ſame manner, as may caſily be compre» 
hended by the Figure: the which Figure is not made high enough acc t* 
dingto the proportion of the meaſures, becauſethe Paper would not per- 
mir: but you may calily imagine the (aid height, as it ought to be, 


CC— 0 ys res... — ew 4 AS 


- -* "ve "Hl, To raife the Water of « Spring, «& River by the force of 


Urif there is not a River ftr —_—_—_—— currant,the Water 
me becelhd byche mens aadfurect one Horle, or morr, accore 
ding to the quantry and he heigth which is deſired. This preſent de- 
figne is made to raiſe the Water 60. foot hugh, and four Horſes will raiſe 8 
bou' 60, in an hours ume, which is about 30000, ponnd weight. There- 
fore firſt let chere be 2a Axeleree of wood, « foot ſquare, and 6o. 
foot high,marked with A, the which rurns berween two Pins, and above 
near the end, there is a Wheel of 24 Tecth, marked with B,che which rwres 
a Lanthorn or Pinion of 12,Staves marked with C, and a Wheel of cighreen 
T-ah,marked D. Bikes cooler ates BUb eto befefite Comm: 
fecnce, the other half is vuad; and there are alſo rwo other wheels, marked 
with © and F, of equal s, and alſo nine Teeth on each Wheel, and let 
OI EET +915 ago there muſt be « 
Pully pur marked with G, over which « Cord muſt paſs, the 
waich mult be faftned by the rwo ends to the Axelrees of the wheels C 
and F, ſo as turning about one of the wheels it may unturn the other * as 
ou may (ce,and berter conſider in the Figure of the -y wks, 

hen you muſt pur the {aid Wheels Eand F, againſt D, fo as D 
waies the ſame way may make E notocnscoltee whwmifhelbe 
in the lat Tooth, the 6 of the Wheel F (hall reprelent is felt the 
Wheel D, becauſe the Wheel E ſhall make it cur back agiin, by means of 
the common Cord and Pal'y G : and after the ſaid Wheel D hath carche 
the firſt Tooth of F, it ſhall, continue tothe ninth ;; and afterwards the fiſt 
of thc wheel E ſhall ent itlelf again, And ſothe rewo wheels E and 
F ſhall curn forward and backward halt a turn alternately: and to the Azel- 
tree H and Lthere ſhall be faſtned rwo ſtrong Cords, which ſhall draw up 
the ewo Buckets which go into the Barrels Mi and N, and have about three 
feer play, riſing and fi\lingand they ſhall be mide of Brits, well fared 
within the Bartels, and that they may deicend of themielves oy 
zZ 


conſtr 


Of Forcible Movements. 19 % 


conftrained: and ſo there is no Leather put about the Buckets, as is ordina- 
rily done in common Pumps. And i is to be noted thatthe ſwifier the 
Bockets come up, ſo much the more water they raile, which may be ob- 


lerved in all ſors of Pumps, F 
[: 1s alſo: be noted that the ewo Tranſverſe peeces O Þ ougheto be but 
one peece, to the which the other Tranivers peece Q_ought to be joyned,in 


the which the four cnds of the Axcirees of the wheels BCEF doturn. 


302 viey Dips 1 — 


The Exp anation of Place UII. This Plate gives 4 larger demonſtration of the for: 
mey by means of the Orthographie, 
Or the berter of the foregoing Figure, | have 


here the plain of the Orthographie, tro the end that by it you may under« 

ſand the monon and meenngs of the three Wheels ED F. Lerchen 
each of thoſe Wheels have mine Teeth inthe halt Circumfterence, and let 
tha: part of the whee's that hath the Teeth in them be turned upwards, io 
as the firſt Tooth of the one meet with the Teeth of the wheel D, when the 
laſt of the other hath pailed beyond iz and there muſt be a Cord marked 
RS wo go in a Pully marked T, the which ſhall be firmely faſtned to the 
rwwo Aurees, as may be ſeen in the Figure, $o as if the Teach of the wheel 
k be centred, & (hall make the Wheel F to turn half « curn by the Cord 
which is faftned to the Axcizree of the (aid wheel, and (hall the firſt 
Tooth V when the laſt ot the Wheel E marked with X ſhall be paſled : and 
ſo the Wheel F making «3 halt turn, (hall make E to return as it was before, 
ſo a» by means of theie half rurns (turning and returning) the Buckers of 
the Pumps (hall be raiſed and fled, as if it were with a turning handle: 
And the difference which is berween the (aid handle and this preſent laven- 
tions that the (aid handle doch not raiſe the Bucket ,as this 
preſens Invention doch, the which is much beter. Likewiſe to raiſe the was 
ter very high,ind in luch aboundance, it is neceflary that the faid handles 
be very firong a» bach been (aid before. And it you will not uſe the faid 
handles tothe toregoing Eongins to raiſe the Water by the means of war 
Wheels, you may ule this prelenc lavention. 

As concerning the Barrels,jf you would ſpare the quantity of Braſs or 
Lead which they ought to have in making of them 30 or 40 foot long, 
you may make onely of 4 toor long, of the Diameter of the Bucker, 
and over them yiz, at ZY h: (maler Pipes into them : as you may lee in 
the Figure, 


nd — ng 


ee ET __ I 


The Explanation of Plate V. Th make « Dyal with the courſe of 4 natural Fown- 
tan, the whack ſhall move very true, Without being ſubjett to be wand up Dayy» 


+ lt the courſe of the Fountain be from the Pipe marked with A, the 
which ſhall be hollow within about the Diameter of a writing 
Qual, the Water whereof ſhall tall inco the Veſſel B, ro which there 

ſhall be cwo Pipes, that is one marked with C,Soldered to the bouom of 
G2 the 
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the ſaid Veſſel, which hath 'a ſmal Cock marked D.,then there is a ſmal 
emptying Veſſel marked with E, and the ſaid Veſſel (hill be faftned to a 
ſmal Lever marked with FG, made as the Figure demonſtrates, with a hinge 
to bend only one way:and the end of the ſaid Lever (h 11 be entred in one of 
the Teeth of a Wheel, marked with H I, ſoas the Vellel E deſcending 
the end ot the Lever G ſhall raile the Tooth in which it is carred, ſome- 
what more then one T ooth,to the intent that the greater Leaver L may fall 
into the next Tooth, and ſtop the Wheel H 1I:there ſhall be alſo a counter. 
pois marked O, faftned to the Lever F G,to draw down the end G, when 
the Veſlel E is empty, and ſo the Water falling in the ſaid Veſſel hall make 
It heavier then the conuter-pois O, and then it ſhall deſcend and raiſe the 
end G, and move the ſaid Wheel H one Tooth: and the Water falling al- 
waies {hall fill che laid Veſſcl and make it ro overturn, and then the count- 
er pois O being heavier then the empry Veſlel ſhall again draw down the 
end G, and the other above marked with L ſhall tay the wheel chat i ſhall 
not return : The ſaid Wheel muſt have 60 Teeth; and fo the Water 
which falls in the Veſſel E being fo juſtned by the Cock D, that every 
minute of an hour the ſaid Veſſel may overturn, and by that means the 
Wheel H I ſhall make one Turn in an hour:and then you may make a Pig. 
non to the Arbor of the ſaid wheel having fix Teeth,the which may move a 
Wheel of 72 Teeth,and by chat means the hand above M ul fhew the 
courſe of the 12 hours, and that beneath ſhall ſhew the courſe of one hour: 
and when the (aid Dyal ſhall be well juſtned, « ſhall continue a long i 


ume 
without alteration, You muſtalſo note that it is neceflary chat the water of 
the Veſſel B be as high as the Pipe Þ, to the intent that the ſaid water fall 
alwaies equally in the emptying Veſlel; and that ic may fo do,jt is nec 
that there tall ſomewhat more Water into the laid Vellel B, then there runs 
forth by the Pipe C:and the overplus ſhall run our by the Pipe P, 


_— —— P—_— 


The Explanation of Plate VI. To counterfeit the Voice of fmal Birds by means of 
- Water and Air, 


]- there be two Veſſels marked with A and B chat marked with A ſhall 
be filled with water, and that marked with B very clole and Soldered 
on every ſide, then the Pipe C D, muſt be Soldered one end to the bottom 
of the Veſſel A,and the paſling to the part of B, and that the end 
D may be ſo far diſtant from the bottom of B as 15 neceſſary to let the water 
(s, { ba muſt be a Cock marked with P, to the {aid Pipe, to open and 
Thur when it ſhall be required : There maſt be allo mace the Pipe G H, 
by which the dir may 2a through the ſaid Veſlcl A, or elle it hall be con- 
ducted to the place where you would make the Birds to Sing; to the end of 
which ſhall be firted a ſmral whiſtle like ro = —_ ra _— _— do 
make, to repreſent the ot a Nightingale, and the ſaid wh all be 
into hows Chen you open the Cock F, the water ſhall de- 
ſrend cothe lower Vellel,and the Air which is in the ſaid Veſſel ſhall iffuc 
forth by the Pipe G H,the which ſhall make the whiſtel to found which 1s 
at 
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at the end of the ſaid Pipe, and then you may putto it an Artificial Tree,up- 
on which yoa may put lome B.rds of Wood or Metral, painted like as 
natural, 
As concerning the Figure of the Globe D B, it may ſerve for pleaſure td 
caſt the Water very high by che Pipe A, afterthat you have forced ic in with 
violence with the Seringe C. 

And tor the manner of the Whillle put into the Water, you may lee it 
F.gured ia the following Figure at the place marked with K, 


Ss: 


— — Ce eee ——————————_— —— _— _ 


The Explanation of Plate VII. To add « Swan oy other figure to the Joging of the 
Birds ſpoken of before, which ſhall Drink or Sip up as much ater as j04 jhall pre- 
font ts ber Beack, 


His is onely the difference berween this and the foregoing Figure, that 
the Veſſel above marked with A 1» cloſe and Syldeicd ov every (ide: 
i: ſhall have a (mal receptacle or Funnel N co fill ir, the which being 
full and N Ropped, when you apen the Cock F che Water encering into the 
lower Veſlcl ſhall make the 4r pa's forth, and fo make the Birds Sing, and 
the Water paſſing our of the upper V1.1 A ſhall fip up by the Beack of the 
Swan all che W atcr or liquor which you {hall pu unucr her Beack. 
[c hath been (aid before that K 13 che Figure of che Whiſtle put into the 
W ater to immirate the S:ngiong of Birds. 


_ _ i 


em 


The Explanation of Plate VIII. To make an Engin which oat! moye of itJelf, 


Here have been divers Men which have Traveiled to find our a mo- 
tion Which they have called (without knowledge) Perperual, oc 
withont end, a thing very ill conſidered and ill underſtood, becauſe 

all that which bath a beginning 1s ſubject to have an end; and the word 
Perpetual or Without end ought to be appiyed to God alone, who as he had 
no begining, cannot allo have an end, [© as it is folly and deceic in Men to 
make themlelves belceve that they can make perpetual Works ; ſeeing chat 
themſelves are mortal, and lubje& to an end: fo allo are all their works * 
Therefore I will leave thoſe words of Perpetual or without end and will 
ſhew the Fabrick of an Engin which ſhall move of it lelt,ſceing it is lacerrain- 
ed of the four Elements,oi which it 1s cona-poledgand the reaſon of irs motion 
(hall be Heat or wane of Hear, which {hall ſerve as a Counter-pois to that - 
Engin: as may be ſeen here by che Conftruction, Ler there be a Veſſel of 
Lead or Copper,abotita foot and a hal” (quare, very cloſe and Soldered on 
every ſide, which ſhall have a Pipe in the middle, marked with DE. the 
end E ſhall be neer the bottom of the Veſlel, leaving onely room for the 
Water to pals, the other end D ſhall be well Soldered againſt the top of the 
Veſſel, and it ſhall have allo a vent marked with F : afterwards you 
muſt caiſc up the rwo ſides of the Engin N M, fo a5 the Axtree O with the 
Pully G may urn ealily,and may ſhew the mocioa ot the laid Epgin wich- 


H Cur 
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out the fide M: the motion of which Engin with the Index is ne to 
the ſaid Axtree: there muſt be alſothe border P Q Soldered upon the Veſſel, 
the which ſhall ſerye when you will to put Water into the Veſſel; and alſo 
when the water aſcends by the Pipe E D that it might not ſcatter abroad: 
all chis being well and juſtly made, powr Water into the ſaid Veſſel by D 
E,rill it be about the third part full; and while you put the water in open 
the vent F, But when the water RISY well, Then you muſt 
have alictle bal of Copper very light, with the letter L, the which 
may float upon the water, and ſhall be faſtned by a ſmal thred, fo as the 
faid bal ma Aſcend and Deſcend by the Pipe D E, when the water riſeth 
and falls: alſothe laid thred tro which the bal is faſtned muſt paſs over the 
Pully G, to theend of which thred is faſtned a ſmal Counter-pois R, as 
the whole may be well ſeen in the Figure. Afterwards you may put the 
ſaid Engin ina Chamber, where the Sun ſhines in at Noon : Then when 
it is made a little hot the bal is raiſed up and the Counter-pois depreſt, 
which will curn the Index, and will ſhew the height that the bal is mount- 
ed, and as it is colder the bal Deſcends, and fo as the Times change fo the 
bal riſeth and falls. You muſt note thaz iſ tis Veilel be one foot and a half 
high, and being filled a third part with water, there ſhall remain one foot 
for the bal co rife and fall - 2nd making the Pully four inches in Diameter, 
then itſhall curn one Turn if the bal be raiſed upto the end D, ſo that divi- 
ding the Dyal intorwelve equal parts, cach par ſhall ſhew an inch that the 
bal hath riſen or fallen, 

As concerning the aſe of this Engin, it will ſerve to Thew the temper of 
the Air, and whether the dayes are Hom,or Cold,or Temperate. 


hb ———___—_——_—_ 


The Explanation of Plate 1 X, 


N this Plate there are two Figures marked with 1 and 2, the firſt marked 
with 1, is a Clock of an other manner, which may be made in —_ 
wherethere is found no running Spring. Firſt there is made a Veſſel 

of Copper or Lead,as the Figure Azthe which ſhall hold about a Hogſhead 
of Water : this Veſlc] ſhall be ſquare and ſomewhat higher then it is 
broad, in which chere ſhall be a little Veſſel of Copper,marked with F, 
which ſhall be alſo _ very clole,and Soldered onevery fide; the which 
is to float upon the Water of the laid Vellel A: afterwards there muſt be a 
Syphan,or Crooked Pipe,made as the Figure B C D doth demonſtrate, the 
which muſt pals through a Pipe of ,which ſhall be in the middle of 
the lictle Veſlel: and the (aid = muſt paſs from one part of the ſaid Veſſel 
tothe other, and the Syphon enter into it with ſome force; and the end 
of the ſaid Syphon muſt enter intothe Water of the Veſſel A: and above ar 
the point C there is faſtned a Cord paſſing over the Pully L, and at the 0- 

ther end the Counter-pois E ſhall be faſtned, and there ſhall be faſtned an 

Index to the end of the Axtree I,the which ſhall ſhew the Hours on the Dy« 

al O P: and afcerthe Vellcl Ais filled the Veſſel F is put into it, as hath been 


laid, and alſothe Syphon and Counter-pois: then you ſhall draw the Water 
of 
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of the ſaid Syphon at the end D, with the mouth: and becauſe the ſaid end is 
lower then the level of the Water of the Veſſel A, the ſaid Water ann 
ies courſe and ſhall fall in an ocher Veſſel marked wich H, and accordi 
the mealure that che Water of the laid Vellcl Deſcends, the ſinal V 
y te and of he Dpato trans Fog rr mpeg rn nr 
ly the Hand of the o juſten the courle of the Hours, you muſt leng» 
wt in the Pipe of the ſmal Veſſel: for putting 
the ſaid Syphon Ce Wan ha en Seater and on the contrary 
any ic back ic ſhall make it run flower: ic muſt alſo be noted, to make 
= vp ery true, it is neceſſary to fit a [mal Pipe to the end D, the end of 
which, where the ſmal hole is by which the water runs ſhall be of fine 
Gold; 0 the intent that the {aid hole may not wear, which it will do if it be 
either of Lead or : and when the Veſlcl A ſhall be near empty, you 
(hall raiſe it again with aimal Pump marked with G. 


In the ſecond Figwre of this Plate marked by the firure 2, There is declared the 
manner of 4 -very Subtile Engin, to raiſe « Randen Water ,by means of the Sun. 


eftet in Hoe Places, as in Spain, and Tralie, 

becauſe the Sun Lhines in thole places almoſt alwaies wich great 

Hear, ef in the Summer. The conftruftion whetcof is 
thus. You muſt have four Veſſels of Copper well Soldered round about, 
each of which ſh.ll be about a foor ſquare,and cight or nine inches high; 
the ſaid -5—ripuagaer jerry yp prin, order Furr 
marked with x, put upon the laid Veſlcls,co which Pipe there ſhall be Sol- 
dered four branch: -3, each branch being marked with letter F, the (aid 
branches ſhall be Soldered tothe tap of the Veilels paſling almoſt to the 
botom of cach Veſlel : Thea there muſt be Soldered a Sucker marked 
with G to the middle of the Pipe, made and placed ſothat when the Water 
Springs out of the Vellels iz may open,and gone forth it may [hut a- 

You muſt alſo have another Pipe at the bowom of the Gd Veſſels 
marked wich P, to which there is alſo four branches, the which ſhall be all 
Soldered againfit the bottoms of the laid Veſlels, and alſo a Sucker mar- 
ked H,co the end of which there is a Pipe which delcends to the borrotm of 
the Water, the which ſhall be in a Celtern or Veſſel marked with I : there 
ſhall be alſo to one of the Veſlels a hole or vent, marked with M. So plas 
cing the Engin in a place where the Sun may ſhine u my ; yore 
Water into the Veſlcls by the hole or vent M, the which 
communicated to all the Veſſels by means of the pipe P: — Gig 
Veſſcls muſt have about athird part of their content in Water, and the Air 
which was in the place ofthe ſaid Veſſcls ſhall paſs _ the paſlages 3. 4, 
5,6aftervrards you yo mal fg lhtepul aerated /o as the Ar may 
not come out of the laid Vellels; and then the Sun ſhining upon the faid 
Engin ſhall make an expreſſion, becauſe of the heat (a3 hath been ſhewn 
in the foregoing Probleme) which cauſerh the war to rile from all the 
Veſſcls to the Pipe 8, and paſt forth by the Sucker G, and the Pipe N, + we 
Hz en 


His Engin hath a 
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then Fall into the Buſjn O, and fromthence imo the Critern I: and when 
there ſhall be a great quanicy of water run forth by the violence of the heat 
of the Sun,then the ſucker G ſhall return; and after the heat of the day is 
palled,and the Night ſhall come, the Veſicls(ro ſhun vacuity )ſhall draw the 
Water of the Ceſtern by the Tipe and Sucker H 7, and ſhall fill the Veſſels 
as they were before: ſo as the motion ſhall continue ſo long as there is 
Water in the Ceſtern, and thatthe Sun ſhines upon the velicls:And you 
mult oblerve that the ewo Suckers G and H muſt be made very light, and 
_ very juſt, ſo as the water may not deſcend by them when it is 
railed, 


—— — a — 


The Explanation of Plate X. An Eagin by which the force of the foregoing 


Fountain 1s mcreaſed. 


F you deſire to raiſe the water five or ſix foot high, the foregoing Engin 
canno: raile it, if the Sun do nor ſhine upon it with great violence: and 
to increaſe the force of the Sun, it is necritary that the Veſſels of 4 
r be made in manner as this preſent Figure doth declare: and upon t 
fide A B chcreare put Burning Glafles, the which ſhall be well hired ro the 
Copper, ſo as no Air - come torth, the [aid Glafles are marked(the rwo 
great ones ol eyery Vellel) by the letters CD,(and the ſmal ones) & F G H, 
and the fide of the Veſſel L muſt be put towards the South, to the end that 
the Sun ſhining upon the (aid Burning Glafles may aflemble «he raies of 
the Sun within the ſaid Veſſels, the which will cauſe a great heat to the 
Water, and by that means make it ſpring forth in great aboundance, and al. 
ſo higher if « be required: and as tothe other ſides of the Vellels where 
the Glaſſes are, they ſhall be put towards the Weſt, for the Sun ſhins very 
hot After-n0n: ind you muſt oblerve that if the great heat makes all che 
Water to run out which is within the ſaid Veſſels, that is to fay the third 
p:rt of their contents, then you may pur in more then the third, viz, a halt 
of the content by the vent,as hath bcen ſaid before. I have alſo made this 
preſent Figure greater then that which went before : and as concerning 
the upper Sucker, it my be in the Veſſel which ſuſtains the Baſin of the 
Fountain : And the Burning Gl:fles may be as large as they are drawn in 
the Figure A B, and they mult be thick in the middle as the ſaid Figures go 


declarc. 


The manner to make a Cement, to Cement the Glaſſes to the Veſſels, fo as the Air 
may not come forth« 


O make a Cement to indure the heat ofthe Sun, and to bind well to 

the Glaſs, rake five or fix peeces of quick Lime, the which being co- 
vered with Brick.duſt, powr a little Water upon the laid Brick-dult, the 
which ſhall like the Lime, and reduce it into powder: and you mult be 
carctull chat you wert not the Lime too much: being lo brought 1nto pow 


der,then temper it with old Cheeſe, mixingalſo about onethird part of wr 
aid 
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id Brick-duſt: then Cement well the joynings of the ſaid Glaſſes with the 
Velilcis of Copper . There is alio anocher Sort of Cement to be made, the 


which is alſo very good for this effe&: that is to ſay, of Glaſs ground with 

Lin-iced Oyl, and mix: alſo with a lice Slaked Lime: This laſt is alſo ve« 

good againit the Water, and will not be moiſtned in any manner as the 
«tt, which ſerves oncly for things that are out of the Wacer. 


The Explanation of Place XI, An Engnito Sin Wand very readily by the force 
4 water Wheel, 


His Engin is very common among the Mountains of the Country of 
Switzer Land, with which they Saw grea: quanrity of Firr Boards? 
the Liu Egin is necelTiry to be in a great City, or in a Foreſt, where 

there is great :loce of Wood to Saw, cither in Boards or other form : This 
here is not alrogether like thoſe ul-d by che Swirzzrr, for they make che 
ces of Timber ro come to the Saws by means of certain I oocthed 
heels with a rocher, bur bec-uſe »f the oft reps/ ations of the ſaid Tooth- 
ed Wheels; | think alw yes 0 avoid their uſe as ma has 1 can. So | have 
the two Counter -pois ea. h abut tw.» or three hundred pound weight, 
the one whereot is marked with A, and the other w th B: the Cords on 
which the Coumer-poiſes hang, are faſtacd tu rwo moveable preces of 
wood which (lide upon ewo other fixed perces of wood, by means of cer- 
tain {mal Pullics that may be withia a badge, and fo the {aid Counter p is 
alwaies drawing the [uid moveable peeces ot wo. d: andth- peece which $ 
to be Sawed being faſtned berween the (aid movable peeces, which ſhall 
come alwaics forward and the Saws riling and falling (hill Saw as lad 
with grea: ſpeed:you may pur two three or tour 5aws at the lea 
_ pn gra tpnr? yy a. A the thic knels of the Boards which a 
be Sawn ſhall require And when the p—<cc Or Tinber is Sawn, then one or 
two Men wi h a ſh Il rwrn a Row'er t> which a ſtrong Cord is made 
faſt, which (hall draw bat »be (aid pecce, and draw up the Councer-pois, 
and then you may pur the peece a lite coward one (14cy ſo as the Saws may 


take the (aid perce again, 


The Prp/'anation of Plate XII, As Engin of great ſervice to Bare Elms or 6- 
ther Trees to make Pipes to convergh Water, and for other uſes. 


Ec there be a water wheel to the Artree, whereof let there be faſtned 

a wheel of thirty ſix Teeth or more according tothe [wittneſs of the 

Water wheel, for if it turn (low there muſt be the more Teeth, and 

there muſt bea Pinivun of ſix, which is turned by the aforeſaid Toothed 

wheel,as may be ſcen in che Figure : andro the Axtree of the {aid Pinion 

there (hall be joyned a long Auger,marked with the letter A, which ſhall 

be put through a hole mark«d with B, to be opened and ſhut as occaſion 
TE require,as ina Turners Lathe:then the Tree to be bored is to be 

upon a tram marked with C D, = the laid fram may llide eali.y by 
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the means of certain little Wheels which are in the holow thereof, and turn 
upon Rrong pins, ſo as one Man may put forward or draw back the (aid 
whe it ſhall be faſtned upon the ſaid framzand fo the Auger turning, 
che Man ſhall puttheend of the ſaid Tree againſt it, and when « hath en. 
tred irrwoor three inches, he muſt draw back the ſaid Tree, to draw our 
the chipps of the Auger, otherwile ic will be in danger of breaking : and fo 
you mult continue alwaies to draw back the (aid Tree at the piercing of e- 
very chree or four inches, to take away the Chips, ill the hole be quire 
through : And afterwards if you would have the hole wider, you muſt 
take ſuch an Auger as the Figure E repreſents, which ſhall widen the hole 


which was before made. 


” 


The Fxplanation of Plate XIII, A rare andntceſſary Engin, by which you may 
give great reliefe to Houſes that are on Fire, 


THis Engin is much praftiſ:d in Germany, and it hath been ſeen what 

greatand ready heip it may bring : tor although the fire be 44. toor 
high,the ſaid Engio ſhall there caſt 1s w ver by help of four or five Men, 
lifting up and purring down a loag handle in form of a Lever, where the 
handie of the Pump 1s faſtne.::the laid Pump is cafily underſtood. There are 
two Suckers within ic, oac b:low ro open when the handle is lifted up, and 
to ſhut when it is prtdown, and an oth-r to opento let out the water : and 


atthe cnd of the ſaid Engin there 1s a Man which holds the Copper Pipe 
A, curning itto and 2gaia to che Plac: where the fre ſhall be. 


—_— — DD — 
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The Explanation of Plate XIIILL, To repreſent divers Birds which ſhall 
Sing diverſly when an O'w! turns towards them : and when the ſaid Owl turns 
back agam, they ſhall ceaſe their Singing. 


'T His motion hath formerly been repreſemced by Hero of Alexandris, 
bur not with ſo great variety of Birds, as 1 will here repreſent it. 
Therefore let there be a w iter Wheel,as A,the which ſhalkeurn in a Caſe of 
Lead or Copper mark:d with C, the which caſe ſhall ſerve to keep the Was 
ter from ſcararing abroad and ſpoyling the motion, and the Axtree of the 
ſaid Wheel ſhall reſt upon two round holes, which ſhall be on the fides of 
the ſaid Calr, and at one end of the laid Axtree which cometh through the 
ſame Calc there ſhall be a Pinion of 8 Tcerh, marked with D, which ſhall 
eurn a Barrel of :2. or 15+ inches ; alſo there mutt be 3 conveiances for the 
wind,mark:d with E F G, to which there are Suldered 3 Cocks, whereof 
the Keys are made as M Q, to the end that when che Barrel turns the pins Q 
and R they may make the (aid conveiances to let the dir into di- 
vers Whuſtels, the which ſhall make ſeveral dittcrent Tunes, according to 
the Fabr.ck of thole Whiſtles, and the diſpolicion ofthe Pins and Touches 
| QandR. And moreover you may give a certain motion tothe Tayls apd 
Beacks of the Birds; if you pur certain ttrings to the Keys of the Cocks:as the 
Figure declares, _ 468 
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As concerning the motion of the Owl, which turns forward and back- 
ward in a certain ſpace of Time,the motion of it may be ſcen by the turni 
Veſſel X, and the {mal Leverz, and 4. where there 13-the Commer © 
for this Vellel deſcends when it is full, and makes the Counter-pois to riſe, 
and the pin of the Lever ſtops the Barrel by means of the pin marked 6, 
which is at the end thereohzand (o the Birds cesle their Singing: then when 
the Ow! ſhall be cowards cthem,and when the Veſiel X is void, ſhee ſhall 
turn again by the means of the Counter-p-5,and the Barrel ſhall begin to 
rurn: As the Figure will demonſtrate to you very cxactly. 


— 1 —_ 


The Explanation of Plate X V, An Engin by which Galata ſhall be preſented, 
Þhich ſhall be drawn upon the Water by two Dolphins, going in 4 right line 
and returning of ber ſeif, while a Cyclope plates upon « Flajoler. 


Ec there be a water Wheel mar ked with L, the breadch whereof is ſepar 
rated in the middie, and that on one fide the Boxes where the Wa- 

ter fals be made to warn toward the nght hand, and on the ocher fide they 
be made to curn toward the left hand: and © the Axiree of the faid Wheel 
there is a Piniog which turns a toothed Wheel inarked with £,and the ſaid 
Wheel hath an Axtree alſo divided into rwo , marked With I and H; 
and to the (iid Axtree are rwo Chains faftned, fo that when the ſaid Axtree 
rurns,one of the ſaid Chains may turn abour ir, and the other unturn; the 
which Chains paſs aboart the Puilies G F, and are both faſtned to the Pully 
B, but one (hall pals by E, lo as when one turns the Axtree I H by the 
means of the watgr Wheel, the one of the ſaid Chains may draw the ſaid 
Pully B cowards the motion: but it the water Wheel be made ro turn the 9- 
ther way, then the Chain which paſſech through the Pully E ſhall draw 
the Pully B to it (elf, and the ocher Chain ſhall let it go in proportion : and 
as concerning the ſaid Pully Bj: (hall be put upon a Pipe of Copper, ſo as 
there may be « Plate of nader che ſaid Pully berween the ewo long 
ſtones C and D, lo as the laid Pully may fl-de eafily upon the ſaid Stones, 
Then there {hall be a ſmal Box of LoderConan maiked with P, about a 
foot and a halt long and broad, to which there 1s a Valve Soldered to the 
botom,marked with R,and at the end of the baſe chereof a Pipe marked 
with N,and at the middle of the ſaid Box, on the fide there is a Pipe mar. 
ked with O,and berween the ſpace of the ſaid Pipe and the bottom of the 
ſaid Box there 1s a ſmal Pipe which ſhall let Water into the Bahn marked 
with S, Which ſhall be faſtned rorws rurniog Buckers marked, V T, lo as 
when the Velſlels ſhall be ful of Water, that it may be heavier then the cover 
of che Valve Rand on the contrary, when the ſaid Vellcl ſhall be void, the 
cover of the ſaid Valve muſt be heavier, to the intent that it may ſhuc and 
draw the ſaid Veſſel up, and ſo when the Water ſhall run into the laid box 
by the Pipe V it ſhall riſe up to the Pipe O, and tall upoa the fide of the 
water Wheel L, then the ſaid Wheel turning, ſhall tuca I, and conlequently 
the Axzcreel H, ſo as the Chain ſhall rurn about | and unturca H, then the 
Figure of Galates ſhall moverowards the Pully E, becaule it is drawa ue 
Iz ther 
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ther by the ſaid Chain which warns about the Ax ree 1, the ſmal Veſſel $ 
mu#'t be fo proportioned, that bring ted by the {mal Pipe, it may be 
fu!l or near fu'l and draw up'the Valve when the F gure of Galates (hall be 
near che Pully E, and then the Water which {h 1! be in the ſaid box, ſhall 
fall by the Valy: upon the other fide of the water Wheel, and mak: i: urn 
the other way, ſo as the Chain H muſt rara bout the Axiee on the fide 
H,and uaturn on the fide I, which will be the cauſe to make the Figure turn 
toward the mction, and fo the Pully B 1h i| be drawn (upon which the 
Figure is placed) ſometimes forward,and ſumetimes backward, according 
as tac double: water Wheel ſhall turn, fo-octimes by the wacer that rans by 
the V.]lve R and ſometimes by that which runs by the Pipe O, which 1s 
Cone divers times by means of the {mal Veil:1 5 and the wrong Buckers 
T and V, for wh-n the Vellel $ is empry the Valve K is ſhot, and the water 
riſech up tothe P.pe O ro make the water Whrel turn one way, and when 
S is full it opens the V.Jve,i0d then ail the warer tals by the ValveR on the 
other 114e ofthe wa'cr W hecl,which makes it tun the ocher way : and lo 
luccc fyels, 

As concerning the Cclope playioy upon te Flajoler, the motion ſhall be 


ſhcw. din h- foll —_ Figuce. 
[c is to be nored that che lit» ox marked with Þ, is here repreſ@.nred 04 


pen on one lid __ the 11.ent WW {h.w h* Valve K 


——_— 
WW —— cs —_—  — 
—— 


The Explanatim 'f Plve XVI An Engin by Which the Sawnd of the Flajolct 
ſha be repriſentd by love courſe of the Water, 


Ere ſhall be r preſented che Engin prop-t to make the Flajaler Sound 

to the Cicl-p: of the precedeut plate : Tacre'ore Lt there be a Mu- 
| fical Wneei inarked with A, about 4 or 5 foot in Diamercr, perfect 

round,and divided with Tecth,12s you may ſee in the Figure, lo as a Pinion 
of 8 T'ccth marked with B may turn the (aid wheelzand 'o the Aber of the 
ſaid Pinion there ſhall be a Wheel having zz Teech, ma;ked with D, which 
another Pinion marked with C ſhall curn, and wo (he Arber of the ſaid Pi- 
nion C there ſh-11 be a water Wheel marked with F, abou: 2 foot and a half 
or 3, foot in Diameter, which ſhall be turned by the wer _—___ 
from tne Pipe G,and io when the ſaid water Wheel (hall rurn it fhal 
cauſe rhe Muſical Wheel co curn, by means of che other wheels: afterwards 
there ſhall be put the Summer m irked with H,the Fabrick whereof ſhall be 
ſhewn -t large, ſo as the Keys of the ſaid Summer ſhall be Parallel at halt 
an inch diſt nce fiom the Muſic| Wheel : afterwards div de the laid 
Maſical Wheel in 25, or 30. equal parts, each part iv turning (hill be an 
ordinary mealure of Muſick : and more-over all the ſaid parts {hull be di» 
videdinto 8 equal parts, to pur on Crachers upon each diviſion, if it be re- 
quired, of which there are 8 for one meaſure; and it you will you may pur 
on Dcmi Crochers, or Quavers: afte: wards the pins are to be put upon the 
ſaid Wheel} of an inch above the Sup** ficies of the ſaid Muſical wheel, fo 


as when the wheel ſhall turn, the ſar pins may touch the Keys of the Sum. 
mer 
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mer and pat them down and cauſe them to open the Valys of the ſaid 
Ds; as concerning the Pins they ſhall be pur according to the Tune 
that you d:(ice the Flajoler to play. The which is -_ ſer dowa begins thus, 


FATAL ITE Teen es 


(3 when you would change the Tune, it may be done by dilmounting 
the Pinion B, our of the —_— Wheel by means of the Reſt of Iron —_ 
which the Pinion ſhall be pur, and looſaing a nal Screw which holds the 
ſaid Reſt in irs plocethen the ſaid Reſt being drawn from its hole, the ſaid 
Pinioa (hall be * efavab trom the Muſical Wheel, which may be turned 
with the hand : you may fix any other Tune upon the ſaid Wheel : the 12 
holes that arc in the Summer ſerves ro conveigh the wind of the laid _ 
mer by the conveiances of or Lead, to the Organ Pipex, to 
ſeric the Sound of the Flajalery which ſhall be j joyned co wap Figure il 
Cclape, The conſtruction of the ſaid Pipes hall be raughe hereafter : the 
ar apr which hang at the Cords P ©. ſerve to draw up the Muſical Wheel, 
= if there he any fanlt in che Valyes within the Surnmer it may be helped 
by opening ng the laid Sum met betore, as is done ordinarily,the great convei- 
ance marked with $ may be of Wood 4 inches ſquare, to conduRt the Wind 
to the Summer, which {h.ll come trom the Bellows, as (hall be caughe. 


EE 


—_— 


The Explanation of Plate X V1 I. 


N this Plate is repreſented the Figure of Neptwne, which ſhall curn Cirs 
cularly wich certain Tryrons, and other Figures, which ſhall caſt" forth 
Water in turning. The Whzel work belonging to the motion of 

thelc Figures ſhall be declared in the following Place. 


—__— 


The Explanation of Plate XVIIL This Plate declires the motion, and Wheel- 
Þork of Nepuune and ocber figures repreſented unthe foregoing Plate. 


Bd there be a water Wheel marked with A,which curning, ſhall urn a 
Toothed Wheel marked with B, the Piv x whereof ſhall reſt upon a 
ſtra gh peece of wood, andthe Arber above marked with P Q, ſhall be 
faltaed firmly to a Pi of Copper marked with $ R, and atthe endthereot 
there (þ |! by 4 (mal ver. where the water {hall tall : Then there ſhall 
be 4 great Pipe marked with T V, which (hill be alſo faſtned tothe! Arber, 
a lutle lower then R, (o as the ſaid Pipe may turn upon another marked 
with poinced haes which ſhall be incerlaced (marked allo with pointed 
lines,) and che (a1d great Pipe, and that in the middle {hall be Soldered 
h- aly to the bortom of the Reſerve of Lead maked with C D, and the 
cat Pipe X V thallbe Soldered to a great Wheel marked with E F, which 
all be Tickle rwo inches of the bottom ot the laid Relervezio as when the 
W ace below B wins, the laid Wheel E F may allo wm ; becaulc = = 
K altne 
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faftned in one common Axnee:then on the top of the great Pipe there ſhall 
be another (mal Pipe marked with G H, which ſhall be Soldered againſt R, 
ſoas the Warer Deſcending by the (aid Pipe may (pring forrh by the end H, 
and fo wherrthe water Wheel turns the ſaid Figures may be upon the (aid 
urging Wheel; and you may place upon the end H, {o as the water 
may come to his Trident which he in his Hand, and to the Noles of 
the Hvſes which draws him, and the rwo Triter upon M, and —_ 
which lcads the Dolphins upon N: And you may likewiſe pur certain 
Figures upon Z. ; and rothe incent to cover the Pipe which deſcends from 
$t0 the Baſe of the Reſerve,you may make a Rock, as you may fee in the 
foregoing drſigne, which may deſcend from the the Grote where the 
ſaid motion ſhall be, almoſt co the borrom of the Keferve, without touch- 
ing it, nor alſo any of the Pipes, to the end that all may curn freely, and the 
Reſerve muſt bealwaies full of Warer a foot high, to the intent that you 
may not ſeethe motion of the Wheel E F in turning 


The Fxplanation of Plate X1X, An Bngs by which yew way nake « peire of 
Organs (0 Sand by themeams of Water 


7 His Enginis very lik+ to that demonſtraxd in the x6 Plate, the diffe: 
rence is that, this here is ſeen fore-right, and that other vpon one 
fidc:the Muſics) Wh-el marked wich A may be of five or fix foot in 

Diameter, which ſh «1 be curned by a Pinion of exghe Teeth, ro the Axtree 
whereot ſhail be ited a Wheel ot ewenty four Teeth, Which ſhall be rarn- 
ed by a Pinion.on whole Axtree the water Wheel C 1s faſtned: the Keys ate 
marked with D, and the Summer with F : the conftration whereot ſhall 
be caught afterwards: the three Regiſters marked G HI, are different the 
one from the other. And to the intenc that the noiſe of the motion may not 
be heard when the Organs play, itis good that there be a wall cf a foot 
thick berween the Regiſters and the ſaid motion, the conveighances of the 
wind arc of , Which coming from the Summer to the Regiſters 
pals through the laid Wall, 

As concerning the Bellows to give wind to the Pipes ; the motion of 
them ſhall be ſhewa 1a the nexc Probleme,and allo how to pur the Muſick 
upon the Mulical Whed., 


ttt At. 


The Explanation of Plate X X. A nngin by which the Bellows of the fare- 
going Emgie may be lſcad ap 6 g-ve Wind i the Pipes of the Organs. 


T Herearerwo manners to give Wind to the Pipes of the Organs in Fe 
drautique , the one is with Bullews made with thin Boards 
joyned rogether with Leather, the other is with the Air which comes from 
SIS 7 , as ſhall be caoght hereafrer. Ar the preſenc | will 
how to raiſe the ſaid Bellow by means of a water wheel, as you may 


le by this preſens deſigne, where the long branch of Iron or Copper 


y E 4 [ 6, " # I - I 
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divided renaming > wy make the (aid Bellows torile the one after 
the other, by means of the ſaid water Wheel. 


rr Bp a 


The Explanation of Place XXL EATS Muſical Wheel, to 
ferve for Plate 19+ 


TJ © demonſtrace lntirely the Engin of Plate 19, I will put here the re- 

prelentation of oae part of the Muſical Wheel as big as the natural, to 
the intent that you may ſee how the Pins pur down the Keys of 
the Orgen: the laid part doch onely re fix meaſures, the one of which 
ſhall be marked wich Black or Gray all aloogthe+{aid Wheel, and the 0- 
ther ſhall be marked with Whate,co the intent that the diviſions may more 
cafily be diſcerned, which ſhall be Parallel co the Keys: andif you will you 
may pierce the holes upon cach diviſion to the Pins, when you 
woald c the tune: Then you ſhall pur the ſaid Pins fo as may 
touch upon the K-ys about the thickneſs of one of the ſaid Pins, and io as 
theone touch no. harder then the orher. Alwaies when you come to De- 
mi-Crochets of (Juavers, whe: wu where arc {ixceen in ane meaſure, it will 


be good that they do noce ach {o hard a wc to the end that one 
Pin do not touch before the other have paſſed the Key, which is to 
be obſerved in all the ocher meaſures, ile there will be a confuſed 


Muſick. | 

As concerning the conftruRtion of the Muſical Wheel, it is neceſſary 
it be of Oak, very dry, and the peeces well Joyned and Glued 
the intent that it do not ſwel neither on the one fide nor on the 
the Pins they ſhall be of Braſs or of hard Wood. Further-more 
oblerve thatin this preſent Figure, there is bur half che : allo 
many of the notes are wanting to the laid Figure, becaule the Was 
not large to draw it fo large as the Natural: but chat which is hers 
deſigned may | 


that 


, to 
:As for 
you ſhall 


to give ing tothe reſt. 


— _— ——_— i — 


RS RIG _— 


The Explanation of Plate XXII, To maly Organs, & Trumpets of Or- 
gans, is Sewnd a/waves when the Sun ſhall be South, without any ocher princi- 
ple of mation, but the heat of the Sun and the Water. 


Er there be a Veſſel of or Lead marked wich A, very cloſe and 


Soldered on every fide, and ler it have a marked with C, 
which may be ſomade that the end which is within che Veſſel be 
nearto the boctom, and that the heighe of the ſaid or Syphon be neat 
the height of the (aid Veſſel, chen the ocher end come forth of the 
Veſlel to run into the Veſſel D. 
And to order it {o as the Sun may not heat the Veſſel A till Noon, 
Behold bow you are to : Lerthere be a Tablet made tothe ſaid 


Veſlcl of Lead or , marked with B, (as if it were the Cover 
of the ſaid Veſſel halt lifred up ) well Soldered to the (aid Veſſel, and let the 
laid Vellel be Inviroaned with a ſmal Wall of Brjgk; fo as there may be 


K 2 onely 
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onely the ſide before open to the Sun, and that the ſaid ſide beexrtly 
toward che South. Ic 15 certain that this being well done, that the Sun ſhall 
not ſhine againſt the ſaid Veſſel, but juſt at Noon ; and then the rays ſhine 
againſtche angle which the top of the Veſſel makes with the Table B, and 
by that means heats the top of the ſaid Vellel, which ſhall make a com. 
preſſion in the Veſlcl, fo as the water ſhall ran torth by the pipe C, Let 
there alſo be made a great Veiſel marked with F, in:o which water of 
the S ring which is to make the motion runs connually,and at the borrom 
. of the laid Veſlel there is a Valve marked with G, at the lower end where- 
of ther* is a Pipe with a Cock marked with H, which ſerves to temper the 
courſe of che Water, which ſh1ll fall upon the water Wheel which is below. 
So when the Sun ſhill be direRt'y Smarb (a5 hith bin before ſaid) his 
rayes ſhall ſhine agzinſtthe veſſel A, which ſhall cauſe a compreſſion of 
the water which 15 within, which ſhall rua /onb by the Pipe C into the vel- 
ſel D;which being balt full ſh1'l deſcend and open the Valve G, which be- 
ing open the water of the veſſel F ſhill run upon the water wheel and 
make the Muſical Bartel to turn, as hath bin ſhewn before ; and the Pins 
that are pur upon the ſaid Barrel, ſh ll tuuch the Keys M.Þ which bring pur 
down ſhall open the Valves which are ander the Surawmer X,and the wind 
chat ſhIl be inthe ſaid Summer, ſhall make the Pipes of the Orpans or 
Trumpets Sound which are above the Summer. Now Wind may be given 
to the ſaid Summer after two ſeveral munners, that is to lay, by a Kelerve, 
which is filled with the water which talis upon the water Week, or by Bul- 
lows which are railed by anovher water Wheel, which ſhall move when 
the Veſſel D deſcends, and ſhall open allo a V ve, as that is marked with 
G: but beczuſe the Inſtrument mult ſtop juſt at the int where it begaa, 
(when the Muſical Barre) hath mde «ne turn) © Te end that whea it 
ms ro Sound another ume, the Muſick may be of a jiſt meaſore, 
| old bow i: is made to ſtop. You ſh.All make a (mil Veſſel of Copper 
marked with E, whuch {hall have a {ml hoe in the bottom, and ſhall be 
ſo placed thit the Cord which holds it ſh 1] be faſtned ron rag near the 
Valve G, and the water which ſhall i ne 14d Vellel hall be converghed 
by the Pipe marked with L, fo as when the Valve G is opened forth.with 


the water ſhall run imtothe ſaid Veſſel, and when the water of the Veilel F, 
. Hhall bea linle abated then it ſhall run no more into the Veſſel E, which 
ſhall alwaies empty the water which is in it by the {mal Hole az the bottom, 
And the time thatthe laid Vellel E emprics muſt be fied to the time thi 
the Wheel requiresto make one turn, and the (14 Velle! being empry the 
Valve G ſhall tall down again, beciulc it ought ro be made in a manner 
heavier then the two Vellcls E and D, when they are empry : and on the 
contrary, when one of the ſaid Vellels is full, chat they may be Heavier 
then the ſaid valve: And as concerning the Veſſel D it us neceſlary that it 
empty rather then E, becaule it need not keep lo exact a meature as E, And 
ſee here how it empties, when it is balf tull wcthche Water which deſcends 
by the Pipe C, then it draws down it (clt, and that marked with E, allo 
becaule it it Heavier then G, and atthe ſame jnſt.or G opens, and the wa- 
ter deſcends upon the Wheel and into che ewo v<tlels, and when D is full 

; "i then 


_4 
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then the Veſſel rurns the top downwards and empries,and in the ſame time 
the water of the Vedſcl F abates and is lowerthen the height of the Pipe D, 
the water (hall run in no more, but the end of the Pipe L mult be ſome. 
what lower then that of D, tothe end that the water may there rua longer. 
I: remains to ſhow how the Pipe A is fille? again wich water: | 

Therefore let there be puta Pipe with a {mal Valye under the faid Veſſel, 
after the Came manne: as in the foregoing Figure, and ater that the Heat of 
the Sun hatch made the compreſſion, and that one part of the water of the 
fad viſe! Chill be run ous after the Sun hath paſſed the ſaid veſſel, ro ſhun 
Vacuiy « (hal. fill aga-n by the (aid Valve as hath beea taught in the 14 
Probl. me. 

Ls Sur + a'l the fart of :his mocion be well ordered, you (hall have the 
d. hed A. with adoration tothe Hearers, 


— —O— 
a 
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Ta & X4.4%.44 me ef Plxe X XIHIL To mak an admirable Engin, the which 
bug pc. d «1 the frog of 4 Sta-ur, ſhall jond forth 3 Srand when the Sun ſhineth 
pus it, fo a4 it ſhall ſeem that the y1atue makes the ſad Sound, 


Orncies Tacew in his Hiſt ry maketh mention that there was in F- 
git a Statue of Mow an, which did ſend forth a certain Sound, when 
the Sun thined upon v. Þ ax/ wines is (aid to have ſen the ſad Figure, 


and that the Sound was like to tne > und of the ſings of an Hvp when 
e.cy DeraR, 


I'be Demonſtration of this preſene Figure d+ ch ariſe from that which 
hath buen (hewn betore inthe gt and 10% Pie, which teacherh to raiſe 
the water in a Vellel of Copper or Lead ( with the Heat of the _— 
means of a Valve A, Now when the water {hall bein F; x ſhall be - 
ported ico C by the Syphon 8, which cafting 11s water iaro C: (hall make 
the 4 b eath forth of it, and anmace the two Orgas Piper, which with the 
L go m-y De put un rhe t gure o« in we Pedeſtal, or ocherwile, if the En- 
gt be pus 4t a dhillince you mult ulc cooveighances for the wind, and fo 
the pe? * ac'y niyb in the Figure, which being of Brals an holow 
{1 11 hive no 4s but by the mouih by which the Sound of the Organ Pipes 


{h. i] com. tori 


— 
LY ” _— OS —C —— M———— 


1 oe Exp nat of Plare XXITTEL. Iothu Platris F the infide of the 
Mmlical Summer, for the Organs o Hydrautique Engins which we bave 
ſphm of befor. 

He Summcr which is ſpoken of in the 16th and 19th Plate is here (for 
more e {1-r und- Winding) repreſenced three leveral waies, that is to 
by, By the Plane or lwagraphy, by the Orthography or profi.e, and by the Se- 
migr aphy or Per ſpefiive : the Valves are marked with M, the Groves by x, the 

Sproegt by H, and the Kwrby L 

Ai cor crrming the Covering of the Surnmer and Valves, and the matter 
of the Summer which ought to be of Oak, well dryed, we might lay divers 

Cungs, and cxicnd it more at large, bur | think that it is not here needfull, l 


L w.il 
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wiltog«ly add that which-he excellent Pow Dubereas (aichy upon this, ub» 
ject inthe tollowng veils. 


IWhere, as (by Art) ane Blaff breath 4 out 
ypantng bellows /aſeth all about 
Dubartas Inſtrument, enters by tf under Clavers 
fol 181, Which with the Keys the Orgap Maſter quavers, 
| ran ron 

Moun's every, Þijue of the Frans , 

Alt ence revrving lofty C Voice 


Flutes ſweeteſt Air and Regals foridieft noiſe, 


But concerning the Syſtemes and Meaſures of the organ Piper, both. in 
Length and Breadch, Covered or Open, and alſo of the manner of the Re- 
gilters, great conveiance pt the Wind, and the Trembling Rtop, &c, Is re- 
tered co a particular Treaule of the Conftruction of 0,gans, 


— mas _—_— 
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The Explanation of plate XX V. JASluce to render falling Waters Navigable; 
Mong all forts of Sluces which may be produced to retain the Water, 
and render R:vors andlikewile {mal riling Waters Navigable; L 
have obſcrved this h-reto be the me (t excellent; 
| tis phic:d berween Yenice and Padua, wpon the bling water which is 


berween the two Citixs, which by Ant hah been rendered Navigable ror 
the or Comer» Uroweromn ite ws TUWwue 
k is 16 be obſerved that the warer A which 1s towards the Spring or 


Head of the falling Water is alwai-s very Much higher then the water B, 
which-isat the bowor of the ſecond Shuce : Now to make the Boats and 

Aſcend os Delcend, they ace ty+d i© an Iron ring during the time 
that the Wares comained berwern the rwo Siaces Riſks or Balls fer it be © 
ther co Aſcond towards A, or Deicevd towards B, Fhe 0us Reader 
may calily ſee the effecd of theſe S'uces, wich it more words, and making 
othcs deſcription then that which 1s deicribed in the Figure, 


—— _ 
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The Explanation of Plate X X V 1, 
Eſides that which hah been handled before concerning Pumps, | have 
B thought alfo.to add this manner of karce-Pump, which is one of 
the br ik loaveo'ions, and of Which | have icen. the expericoce: That which 
, is here of great advantage, is that the forcrs do Riſe and Fall Pergendicularly 
in their Barrels: I; iscaly toc bend by the Figure that there ane four 
aces in.the Arbex which. are ed or Chanoglled, and in the balf of 
the Chanouls there are Pins AB, i ag with Pins whichaze in © H, 
they make them. to De[cend, and in Deſceagding they raiſe B N without be. 
ing hindered by che Pins that are tnercin, becauſe they gals by the void 
We hofhench oa Wh BG a0 {6 they rile and _—_— in 
is turn, and force the Water with great Voleace ie ©, of 60, daght, 
ar b'ghcraf it be xcquitcd, 
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